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T he effects on dermal repair of moist conditions, achieved by 
covering excised wounds with the adhesive polyurethane 
dressing OPSITE, and dry conditions, achieved by exposure 
to air through dry gauze dressings, were compared in full 
th ickness excised wounds on porcine skin during the period 
from 1 to 21 d after injury. Quantitative studies were made of 
changes in the populations of neutrophils, macrophages, fi-
broblasts, and endothelial cells. The number of inflammatory 
phase cells (neutrophils and macrophages) decreased more 
rapidly under moist conditions than under dry conditions. 
There was also a more rapid increase in the number of prolif-
erative phase cells (fibroblasts and endothelial cells) in the 
I t has been shown experimentally that wounds re-epithelial-ize more rapidly under moist conditions than under dry [1 -5]. The rate of dermal repair under moist and dry conditions has not, however, been assessed quantitatively, although it has been stated that in wounds kept moist by adhesive polyu-
rethane dressings re-epithelialization is preceded by what has been 
described as an exuberant growth of granulation tissue [6 - 7] and 
th at coll agen synthesis is increased [8]. Furthermore, increase in 
contrac tion has bee n observed in full-thickness excised wounds pro-
tected fro m desiccation by occlusive dressings [4,9]. In contrast, 
there have been reports of a greater fibrobl astic response in air-
exposed incised wounds than in those covered with occlusive dress-
ings, although the same investigators found that closure was faster 
in partial-thickness wounds covered w ith semi-occlusive dressings 
backed w ith an absorbent material [5] . 
For descriptive convenience dermal repair can be di vided into 
th ree overlapping phases: inflammation (early and late), granulation 
ti ssue formation, and matrix formation and remodelling [lOJ. The 
phase of granul ation tissue formation has also been termed th e pro-
lifera tive phase of repair [11 J, a convention which has been adopted 
here. Each phase is characterized by changes in cellularity as differ-
ent cell types, mainly neutrophils, monocytes , macrophages, fibro-
blasts, and endothelial cells, migrate into and out of the wound bed 
(10) . 
T he changes in cellularity w hich occur during repair can provide 
valuable in formation on the progress of repair. W e have quantified 
the rate of derm al repair by means of differential cell counts made in 
the tissue th at develops in the wound bed of full-thickness excised 
skin wounds in domestic pigs , and have used this method to com-
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moist wounds; by 5 d after injury 66% of the cells of the 
granulation tissue of the moist wounds were of this type 
compared with only 48% of the cells of equivalent areas of 
th e dry wounds. By 21 d after injury the number offibroblasts 
in the granulation tissue of the moist wounds had fallel). 
below that in the dry wounds , suggesting that progress fronl 
the proliferative into the remodelling phase of repair w as 
more rapid in the moist wounds. It was concluded that there 
was an acceleration of the inflammatory and proliferative 
phases of dermal repair in wounds healing under moist con, 
ditions when compared with those healing under dry condi, 
tions.] Il1vest D ermatoI91 :434 - 439, 1988 
pare the rate of dermal repair in moist and dry conditions. A moist 
environment was ensured by coverage of randomly selected wounds 
with a semipermeable, adhesive, polyureth ane dressing, while 
others were provided with a dry environment by exposure to air 
th rough a covering of gauze. 
MATERIALS AND METHODS 
Operating Procedure 
Woundil1g: The wounds investi gated were 25 X 25 111.m2 full-
thickness excised lesions made in the fl ank skin of anaesthetized 
female large white pigs weighin g 33 to 39 kg at the time of wound-
ing. On arrival, the pigs were washed with 0.02% Alugan (bromo-
cyclen) and placed in quarantine for a period of at least 1 week 
during which each animal had a daily health inspection. One day 
before wounding the hair was clipped from the skin extending from 
the forelegs to th e hindlegs across th e back and fl anks. Immediatel y 
before operation th e pigs were anaesthetized with halothane, oxy-
gen, and nitrous oxide via a face mask, intubated, and th en main-
tained on closed circuit anaesthesia using a mixture of halothane, 
oxyge n, and nitrous oxide during surgery, which was carried out 
under sterile condi tions. The fl ank skin was cleansed with C etavlon 
(Cetrimide solution) , shaved in the direction of hair growth, rinsed, 
dried, and then w ashed with 70% alcohol. Six full thickness excised 
wounds were made on each flank. The outline of each wound was 
marked out with a No. 21 scalpel blade with the aid of a 25 X 25 
mm2 tem.plate which was placed on th e skin in such a manner that 
two of its sides were parallel to the direction of the hair growth. 
After removing the template th e depth of the incision was increased 
so th at it extended through th e full thickness of the skin into the 
panniculus adiposus (hypodermis). The square of isolated skin and 
panniculus adiposus was then dissected from the underlying muscu-
lature, ensuring that no muscle vyas included with the tissue excised. 
The depth of tissue removed was from 5 to 10 m111 depending on the 
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th ickness of the panniculus adiposus. The wounds were approxi-
mately 8 mm deep. . 
Wo und Dressing: Immediately after excision the wounds were fill ed 
w ith dental rolls to absorb any free blood. After removal of the rolls 
six randomly selected wounds in each pig were covered with a 
10 X 10 cm piece of the adhesive pol yurethane dressing Opsite to 
ensure that th e wound environment remained moist. The remain-
ing six wounds were each surrounded by l-cm-wide strips of polyu-
rethane foam attac hed to double-sided tape positioned at least 0.5 
cm away from the wound margin. The foam was approximately 1 
cm thick. Four pl y gauze (10 X 10 cm) was laid across the wound so 
that it rested on the foam strips which lifted it clear of the wound 
bed, and attached to the surrounding uninjured skin with an adhe-
s ~ve fi xative sheet. The covering of gauze gave mechanical protec-
tlOn to the wounds while permitting their surfaces to dry. Seven 
p igs were treated in this manner, so th at 84 wounds were available 
fo r comparison, 42 moist and 42 dry. 
Mailltellall Ce oj Post-Operatille A I/algesia: Immediately after surgery, 
and wh il e still anaesthetized, each animal received an intramuscular 
injection of 60 mg of Pethidine (Roche Products Ltd ., Welwyn 
Garden C ity, England) to maintain analgesia postoperatively. 
Wound Photography At 1, 3, 5, 7, 10,14, and 21 d after surgery 
o ne of the seven pigs was kill ed and the dressings removed. If adher-
ent, they were soaked with steril e sa line until they could be removed 
with minimal disturbance of the surface of the wound. The fl ank 
skin of each pig was photographed as soon as th e dressings had been 
removed, to record the gross appearance of the wounds. The relative 
extent of contraction of the moist and dry wounds was assessed 
qualitatively from these photographs. 
Microbiologic Assay This was performed on all wounds, except 
those of the pig ki ll ed 5 d ;: fter operation, immediate ly after the 
wounded fl ank skin had been photographed. U sing cotton swabs 
moistened with sterile sa line, half of each wound area was swabbed 
across th e wound surface 10 times and up and down the wound 
surface 10 times. Contact with the surrounding uninjured skin was 
avoided. Each swab was senti-quantitatively assessed by a fiv e-stage 
~ treakll1g sequence onto blood agar plates using sterile disposable 
l110culating loops (10 microliter Nunc). The plates were incubated 
in air at 37"C for 24 h and then scored for colony growth. The five 
stages in the streak ing sequence were numbered 1 to 5 and a given 
p~ate scored 1 to 5 depending on which stage produced single colo-
meso The predominant micro-organisms found on the plates were 
also identified. 
Light Microscopy Uninjured skin surrounding each wound was 
incised 1 cm from the wound margin , and the wound together with 
the surrounding skin and a supporting layer of body wall muscula-
ture dissected free from the surrounding tissue. Each excised sample 
was cut into two dorsoventra ll y and th e unswabbed half fixed in 
neutral formalin , embedded in paraffin wax, sectioned at 7 JJ.m , and 
stained w ith haematoxylin and eosin. 
After genera l histologic examination, differential cell counts 
were carried out on the sections. The counts were made approxi-
mately halfway between the superficial aspect of the wound and its 
base, here defin ed as that rart of the wound which was at the same 
level as th e deepest part 0 the adjacent intact skin , i.e., the dermal/ 
hypodermal junction. Tota l and differential cell counts were made 
in 10 areas totalling 8640 JJ.m2. Cells of the following types were 
counted: neutrophils, macrophages, fibroblas ts, and endothelial 
cells. Cells that did not fa ll into these four categories were catego-
r ized as a miscell aneous group of "other" cells. No attempt was 
made to identify and count pericytes, other mesenchyma l cells, and 
myofibrob~asts, because they could not be identified unambiguously 
by It ght I111 CroSCOpy 111 haematoxylin and eosi n sta ined sections. 
The Mann Witney U-text was used to assess the statistica l signifi-
cance of the differences in the tota l and differen tial cell counts 
obtained. 
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RESULTS 
Microbiology There was generally no clear difference between 
the degree of contamination of the moist (polyurethane-covered) 
and dry, air-exposed (gauze-covered) wounds, although there was a 
very slight indication that counts on the moist wounds were higher 
than on the dry wounds on day 3. The incidence of colonization by 
Gram-negative organisms appeared somewhat higher on moist 
wounds than on dry, although only on the wounds of one pig 
(sampled 7 d after surgery) was there a marked difference, all of the 
moist wounds being colonized and none of the dry. The resul ts 
obtained were unsuitable for statistical treatment. 
Macroscopic Appearanc;:e of Wounds There was no observed 
difference in th e appearance of those wounds kept under moist 
conditions and th ose exposed to air when they were examined at 1, 
3, and 5 d after injury. By 7 d after injury the moist wounds and the 
dry were clearl y distinguishable, the moist being pinkish-red and 
glistening in appearance, w hil e the dry were covered by a brown 
scab. T here was also a clearly visible difference in wound area, 
although this was not measured; the moist wounds had contracted 
more than the dry and had a smaller surface area. By 10 d the 
reduction in size in the moist wounds was even more noticeable, but 
by 14 d, although most of the dry wounds were sti ll covered by a 
scab, both groups showed considerable contraction, this being 
greater in the moist wounds. By 21 d all the wounds had a dry, 
shiny, pink appeara nce; the only difference observed was that the 
superficial aspect of many of the dry wounds was raised above the 
surface of the surrour1din g skin, w hile in the moist group this aspect 
was level with it. 
Light Microscopy 
Olle Day After IlIjllry: The amount of tissue debris present in all the 
wound beds sa mpled 1 d after surgery was so great that accurate 
histologic assessment and differential cell counts could not be made. 
3 Dol'S After Illjury: The wound beds of the moist wounds con-
tained debris that was suspended in a liquid exudate, which bathed 
the underl yi ng cells, before fi xation. In the dry wounds this exudate 
seeped into the dressings and some was inevitably removed w ith 
them. The deeper part of the wound beds of the moist wounds, i.e. , 
th e part adjacent to the hypodermis, contained a dense population of 
inflammatory cells, mostly macrophages, together with some fibro-
blasts. In the dry wounds the inflammatory cells were less densely 
packed and there were relatively more neutrophils. 
The differences in the cell populations of moist and dry wounds 
are shown in Table I. By 3 d after surgery there were approximately 
30% more cells in equivalent regions of moist than in dry wound 
beds (p < 0.01). There were approximately 90% more macro-
phages in the wound beds of the moist wounds than the dry 
(p < 0.01), but approximately 50% fewer neutrophils (p < 0.05). 
There was no significant difference between the moist and dry 
wounds in the number of endothelial cell s, although th ere were 
significantl y more fibrobl asts in the moist wounds (p < 0.01) . 
Five Days After IlIjll ry: The majority of the cells of the highly 
vasculan zed, fibrous, granulation tissue of the moist wounds were 
fibroblastic in type and generally aligned approximately parallel to 
each other (Fig 1); in con trast, the dry wounds (Fig 2) contained 
many more inflammatory cells, both macrophages and neutrophils, 
and had fewer blood capillaries and fibroblasts, the last lacking the 
parallel orientation found in the moist wounds. 
There were sign ificantly more inflammatory cells, in particular 
macrophages (p < 0.05), in the dry wounds than in the moist (Table 
I) . In the former, the total number of inflammatory cells was sti ll 
higher than the tota l number of fib roblasts and endothelial ce lls, 
while in the moist wounds there were more fibroblasts and endothe-
lial cel ls than inflammatory cells. 
Swell Days After IIUur)': The granulation tissue of the moist wounds 
(Fig 3) contained many blood capillaries, the majority orientated 
approximately at right angles to the fib roblast (the main type of cel l 
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Table I. Differential cell counts in equivalent areas, each 8640 /-lm2, of (a) the reticular layer of the intact dermis and (b) the tissue 
developing at the site of an excised lesion of the dermis, mid-way between the free surface and the base of the wound bed, in moist and 
dry wounds. 
N eutrophils 
(a) intact dermis 0 
(b) Injured derm is 
Days post-op. 
3 (Moist) 8.3 ± 4.7 
3 (Dry) 16.2 ± 4.6' 
5 (Moist) 2.7± 1.7 
5 (Dry) 5.3 ± 1.4' 
7 (Moist) 0 
7 (Dry) 2.0 ± 2. 1 
10 (Moist) 0.5 ± 0.8 
10 (Dry) 2.3 ± 4.3 
14 (Moist) 0 
14 (Dry) 0.5 ± 0.9 
21 (Moist) 0.2 ± 0.4 
21 (D ry) 0 
• Fib ro: Fibroblasts. myofibroblasts . and fibrocytes. 
I Other: Cells not in any of the above categories. 
, p < 0.05 (Mann Witney U-tcst) . 
• p < 0.01 (Mann Witney U-test). 
Macrophages 
0 
32.2 ± 10.4 
17.2 ± 3.2J 
15.7 ± 8.7 
27.2± 5.7' 
16.5± 11.1 
16.7 ± 10.2 
5.8 ± 10.3 
4.5 ± 3.4 
4.8± 3.6 
3.8 ± 1.5 
0.6± 1.2 
1.0 ± 0.8 
Cells per unit area Mean ± S.D. 
Fibroblasts· Endothelial Otherb Total 
1.7 ± 0.7 1.2 ± 0.7 5.3 ± 1.3 8.0± 0.4 
6.3 ± 1.5 0 29.7 ± 8.2 76.5±12.1 
2.2± O.4J 0 22.0 ± 4.9 57.5 ± 4.0J 
44.8 ± 5.8 5.0 ± 1.6 6.7 ± 2.6 74.9 ± 3.5 
29.3 ± 2.1J 2.3 ± 0.7' 1.8 ± 1.3' 66.0± 4.7' 
50.0 ± 11.6 5.7 ± 1.8 1.7 ± 1.5 73.8 ± 7.3 
32.8 ± 7.3' 1.0 ± 1.2J 5.5 ± 4.9 59.0 ± 9.3' 
51.7± 10.3 3.8 ± 1.5 3.8 ± 4.6 65.7 ± 13.2 
32.0± 6.5J 0.8 ± 0.7' 6.2 ± 4.0 45 .8± 3.6' 
45 .3 ± 11.4 6.7 ± 1.8 3.0 ± 2.8 59.8 ± 11.4 
24.0 ± 3.7' 4.5 ± 1.5 4.2 ± 1.8 37.0 ± 5.7' 
21.0 ± 1.9 5.8 ± 1.5 6.2 ± 7.2 33.8± 8.1 
32.3 ± 6.4J 2.8 ± 1.9' 1.0± 0.8 37.2 ± 8.8 
Figure 1. Photomicrograph of a section of a moist wound 5 d after surgery. 
Notc the promincnr blood vcssels ~nd the alignment of thc fibroblasts ap-
proximate ly at right angles to the vessels. F: fibrob last; M: macrophage; P: 
polymorphonucl ear leukocyte (ncutrophi l); and V: blood vesse l. (X250). 
Figure 2. Photomicrograph of a section of a dry wound 5 d after surgery. 
Notc the irregularity of the arrangement of the fibroblasts. f fibrob last; "' : 
macrophage; and p: polymorphonuclear leukocyte (ncutrophil ). (X 250). 
" 6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
5 
6 
VO L. 91, NO. 5 NOVEMBER 1988 
Figure 3. Photomicrograph of a section of a moist wound 7 d after surgery. 
Note the epidermis, wllich now covers the wound surface completely. d: 
uninjured dermis; e: epidermis; and g: granulation tissue. (X2S). 
pJ:esent), and was ge nerally completely re-epithelialized. In marked 
contrast, the granu lation tissue of th e dry wounds (Fig 4) was less 
vascu lar, had less regu larly arranged fibrobl as ts and blood capil-
laries, still contained many inflammatory cells (neutrophils as well 
as macrophages), although the majority of the cell s were fibrobl asts, 
and was incompletely epithelialized beneath an adh erent scab. 
There were approximately 50% more fibrobl as ts present in 
equiva lent areas of the granul at ion tissue of moist wounds than of 
dry (p < 0.05; Tabl e I), and a greater number of endothelial cell s 
present in the former (p < 0.01). The number of inflammatory cells 
decreased in both groups of wounds. No neutrophils were found in 
the sampled areas of the moist wounds, and th e macrophage number 
h ad fallen to half of its level at 3 d afte r injury. The number of 
macrophages in th e dry wounds had returned to th e 3-d level, and 
som e neutrophil s were present. The total cell count was signifi-
cantly higher in the moist than in the dry wounds (p < 0.05) because 
of the greater number of fibroblasts and endoth elial cells prese nt. 
T en Days After hU"ly: T ypica lly , the dry wounds were still covered 
by a scab, and th e epidermis mi gratin g beneath it had an irregul ar 
basal layer, in contrast to the absence of a scab and the regu lar 
epidermis of th e moist wounds. The granulation tissue of th e moist 
wounds appeared more homogeneous and better vascul arized than 
that of th e dry wounds, th e fibrobl asts and blood vessels being more 
regu larl y arran ged, as was found at 7 d afte r injury. 
There were approximately 60% more fibroblasts in the sampled 
areas of th e moist wounds than in the dry (p < 0.01) , and the endo-
thelial cel l number was significantl y higher in th e form el" 
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Figure 4. Photomicrograph of a section of a dry wound 7 d after surgery. 
Note the irregula ri ty of the advancing epidermis, which is migra ting be-
neath a dry scab. d: uninjured dermis; e: epidermis; and g: granulation tissue. 
(X2S). 
(p < 0.01 ; T able I) . The total ce ll number was also hi gher in the 
moist wounds (p < 0.01) , due mainl y to th e higher number of fi-
broblasts, many of which,jud gi ng from their appearance and ali gn-
ment, had differentiated into co ntractil e myofibrobl as ts. 
FO llr/eell Days After ItUury: T he granulation tissue of both groups 
closely rese mbled th e appea rance noted at 10 d after inju ry, but that 
of th e moist wounds was completel y covered by a fu lly differen-
ti ated, keratinized stratified squamous epithelium; in the dry 
wounds epithelialization was still incomplete, and the dressi ngs 
were often adherent to th e scab. 
The total ce ll count was still hi gher in the moist wounds tha n in 
the dry (p < 0.05) . As at 10 d, this was due mainly to th e higher 
fibroblast count of the moist wounds (p < 0.05), there being no 
significa nt difference in th e small number of infl ammatory cell s 
present in either type of wound (Table I) . T he fibroblast number in 
both the dry and th e moist wounds had begun to fa ll. T he number of 
endoth elial cel ls in the granulation ti ssue was greater in th e moist 
wou nds th an in th e dry, although this was not statistica lly signifi-
cant. 
Twellty-Olle Days After IlIjll r)': T he granulation tissue of the moist 
wounds was less extensive, less cellular, and more fibrous than that 
of the dry wou nds. 
The cell population of th e two groups of wounds is show n in 
T able I. By 21 d after inju ry the tota l cell count in the moist wounds 
was onl y 56% of that at 14 d, and was now lower than that in th e dry 
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wounds. In the moist wounds the fib roblas t number was approxi-
mately 35% lower than in the dry wounds (p < 0.05). Vascularity, 
as indicated by the endothel ial cel l count, remained significantly 
h igher in the moist wounds. 
The relative changes in cellulari ty observed th roughout the 21-d 
period of this investigation are summarized in Figs 5 and 6. The 
number of inflammatory ce lls is plotted against days after injury in 
Fig 5, and th e number of proliferative and remodelling cell s is 
plotted in Fig 6. 
DISCUSSION 
T wenty-five years ago Winter demonstrated that the ra te of re-
epitheliali zation was increased in wounds in which a moist environ-
ment had been maintained by coverin g them with appropriate 
dressings [1) . T his has since been confi rmed by oth er investigators 
[3J. The quantitative histologic results described above demonstra te 
that dermal repair, as well as epidermal, is accelerated in such condi-
tions. 
T he accelerated onset of contraction in the moist wounds,judged 
by qualitative comparison of photographic records, suggests either 
that th eir granulation tissue contained a greater number of con-
tractil e myofib roblasts [1 2) than that of the dry wounds or th at th ose 
present were more effective. Contraction reduces th e size of th e 
tissue defect and the requi rement for scar tissue, while encouraging 
repair by intussusceptive growth of the adjace nt, undamaged nor-
mal skin. Because normal skin is both mechanicall y and cosmeti-
cally superior to scar tissue, ea rly contraction is des irable, provided 
that it does not produce local deformation. There was no evidence 
of excessive contrac tion in the moist wounds examined in the course 
of this investigation. 
In normal wound hea ling neutrophil s leave the wound bed before 
macrophages, at the end of the early part of the infl ammatory rhase, 
w hile th e m acrophage population continues to increase [10 . The 
observation that by 3 d after injury th ere were 90% more macro-
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phages and 50% fe wer neutrophil s in the moist wounds than the dry 
suggests th at there was an acceleration of the inflammatory phase of 
repair in th e moist wounds, so that th e late phase of inflammation 
bega n more rapidly. The alternative explanation that the inflam-
matory phase was simply less intense in th e moist wounds is un-
likely because, although th e neutrophil level was reduced, the mac-
rophage level was raised above that of th e dry wounds. The presence 
of significantly more fib roblasts, cells characteristic of the prolifera-
tive phase of repair, in the moist than the dry wounds by 3 d after 
injury is also indicative of an accelerated rate of hea ling in the 
former. 
The delayed re-epithelialization observed in dry wounds on the 
fifth day after injury, compared with moist wounds, was associated 
with the presence of more wound debris in the former, which ap-
peared to be impeding epidermal advance. The dry environment 
may either have induced furth er local damage after surgically-in-
duced injury, and/or it could have impeded th e removal of the 
debris by phagocytic cells. 
The decrease in neutrophils and the increase in fibrobl asts and 
blood capillaries in the moist wounds by 7 d after injury suggests 
that healing was by then well advanced into the proliferative phase, 
when granul ation tissue, rich in fib roblasts and blood capillaries, 
develops. In comparison, the hi gher content of neutrophils and the 
lower number of fibrobl as ts observed in the dry wounds at 7 dafter 
injury suggests that they were still at the overlap between the in-
fl ammatory and proliferative phases of dermal repair. 
One of th e most striking features observed by light microscopy 
was the regul arity of th e arrangement of the fibrobl as ts and endo-
thel ial cell s in the granulation tissue of the moist wounds. In moist 
wounds from 5 d after injury until th e end of the proliferative phase, 
histologic observation of the long axis of their nuclei indicated that 
the fibrobla sts tended to be arranged approximately parallel to each 
oth er, whil e the endothelial cells were arranged approximately at 
ri ght angles to th em. The arrangement of th e fibroblasts is typical of 
that of contrac tile myofibrobl as ts [1 2] and suggests th at this is what 
many of them were. If this hypoth esis is correct, then this would 
help to explain the accelerated contraction observed in photo-
graphic records in th e moist wounds. The orientation of th e endo-
thelial cells suggests that their growth was being directed towards 
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the free surface of the injury. Th is may be a chemotactic phenome-
non, the capi ll ary-forming endothelia being attracted towards an 
angiogenesis factor or factors released from, for example, macro-
phages (13). 
The fall in th e number of fibroblasts in both dry and moist 
wounds by 14 d after it~u ry suggests that both groups have by this 
stage entered the remodel lin g phase of repair, whcn granulation 
tissue is gradua ll y repl aced by less cellular but more fibrous scar 
tissue. The presence of more endothelial cells in moist wounds than 
in dry suggests that the former were better vascu larized; that is, that 
angiogenesis was more advanced. The lower total cell count in 
moist wounds than in dry by 21 d after injury sugges ts a more rapid 
progress through the remodellin g phase in the form er. 
In genera l, the plots of the cell counts illustrated in Figs 5 and 6 
show higher and narrower peaks in the moist wounds than in the 
dry, suggesting that increase in the number of cells recruited during 
the inflammatory and proliferative phases (peak height) may be 
compensated for by reduction in the time they remain at the site of 
the wound (peak width). As a result of the acceleration of th e early 
phases of repair in th e moist wounds, the reparative tissue was, by 
day 21, well advanced into the remodelling phase. The better vascu-
larization observed qualitatively in the moist wounds than in the dry 
is of considerable clinica l significance, because tissues with a poor 
b lood supply not only heal poorly but are also easily infected . The 
quantitative differences in endothelial cell numbers in moist and dry 
wounds were not as marked as the histo logic appearance of the 
wounds suggests. This is probably related to the shape and orienta-
tion of the ce ll s, which results in very few being sectioned in the 
samples of tissue cxa mined . Further quantification of angiogenesis 
during dermal repair is currently being undertaken. 
The results described here demonstrate that excised wounds in 
which a moist environment has been maintained by coverage with 
an ad hesive polyurethane dressing heal more rapidly and in a more 
orderly manner than do dry wounds, both epiderma l and dermal 
repair bei ng accelerated. 
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AllatolllY, Clly's Hospital, alld the Jo llOllli llg lIIelllbers oj the departlllertt: Ms. M. 
Harrisoll alld Mrs. R. Hicklllall , Jor preparillg the tisslleJor exalllillotioll by light 
lIIicroscopy alld Mr. K. Fitzpatrick alld Miss S. SlIIith,Jor prodllcillg the photollli-
crographs IIsed as illllstratiolls ill this paper. We are gratejii/ to Mr. e.D. Roberts oj 
SlIIith alld Nephew (HIIII) olld the Jo llo//lillg lIIelllbers oj SlIIitll alld Nephew 
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reseo re" groll l Jrolll SlIIith olld Nephew. 
REFERENCES 
1. Winter GO: Formation of the scab and rate of epithelialization of 
superficial wounds in the skin of the young domestic pig. Nature 
193:293 -294,1962 
2. Hinman CD, Maibach HI, Winter GO: Effect of air exposure and 
occlusion on experimental human skin wounds. Nature 200:377-
379,1963 
3. Rovee DT, Kurowsky CA, Labun] et al.: Effect of local wound envi-
ronment on epidermal healing. In: Maibach HI, Rovee OT (cds.). 
Epidermal Wound Healing. Chicago, Year Dook Medical Pub-
lishers, 1972, pp 159 - 181 
4. Rovee DT, Linsky CD, Dothwell JW: Experimental models for the 
evaluation of wound repair. In: Maibach HI (cd.). Animal Models in 
Dermatology. New York, Churchill-Livin gstone Inc., 1975, pp 
253-266 
5. Linsky CD, Rovee DT, Dow T: Effects of dress ings on wound inflam-
mation and scar tissue. In: Dineen P, Hildick-Sl,l1ith G (cds.). The 
Surgical Wound. Philadelphia, Lea and Febiger, 1981 , 191 -205 
6. Alper J C, Welch EA, Ginsberg M, Dogaars H, Maquire P: Moist 
wound healing under a vapor permeable membrane. J Am Acad 
OennatoI8:347-353,1983 
7. Alper JC, Tibbetts LL, Sarazen AA: The ill vitro response of fibroblasts 
to the fluid which accumulates under a vapor permeable membrane. 
J Invest DermatoI84:513 -5 15, 1985 
8. Alvarez OM, Mertz PA, Eaglstein WH: The effect of occl usive dress-
ings on collagen synthes is and re-epithelialization in superficial 
wounds.] Surg Res 35:142- 148,1983 
9. Linsky CD, Rovee OT: Influence of the local environment on the 
course of wound healing in the guinea pig. In: Gibson T (ed.). 
Wound Healing. Montreaux, Foundation for International Cooper-
ation in Medical Science, 1975, p 211 
10. C lark RAF: Cutaneous tissue repa ir: basic biologic considerations. I. J 
Am Acad Dermatol 13:701 -725,1985 
11 . Cameron GR: Pathology of the Cell. Illinois, Springfield, 195 1 
12. Majno G: The story of the myofibroblasts. Am Surg Pathol 3:535-
542, 1979 
13. Polverini PJ, Cotran RS , Gimbronc MA Jr, Unanue ER: Activated 
macrophages induce vascular proliferation. Nature 269:804-806, 
1977 
